Guanosine 5'-O-(3-thiotriphosphate), a potent nucleotide inhibitor of microtubule assembly.
Guanosine 5'-O-(3-thiotriphosphate) (GTP gamma S) and the two diastereoisomers of guanosine 5'-O-(2-thiotriphosphate) (GTP beta S) were prepared enzymatically, and their interactions with tubulin and microtubule-associated proteins (MAPs) in 0.1 M 2-(N-morpholino)ethanesulfonate, 0.5 mM MgCl2 were examined. GTP gamma S did not support microtubule assembly but instead inhibited the reaction. This analog was 1.5-2 times more potent than GDP in inhibiting both tubulin polymerization and GTP hydrolysis under conditions in which these reactions were dependent on MAPs. In contrast to the analog's inhibitory effects on polymerization and hydrolysis, however, radiolabeled GTP gamma S was only feebly bound by purified tubulin at 0 degrees C relative to the binding of GDP and GTP. There was a marked increase in the amount of GTP gamma S bound when the reaction temperature was raised to 37 degrees C or when MAPs were included in the reaction mixture. Only when both MAPs were present and the higher reaction temperature was used did the binding of GTP gamma S exceed that of GDP. Since substitution of sulfur for oxygen in a molecule should decrease its hydrophilic properties, these findings suggest that the exchangeable nucleotide binding site of tubulin becomes more hydrophobic at higher temperatures and in the presence of MAPs. The two isomers of GTP beta S were able to support MAP-dependent polymerization, although a 50-100-fold higher concentration of the analogs as compared to GTP was required. Neither isomer of GTP beta S had a significant inhibitory effect on GTP hydrolysis dependent on tubulin + MAPs.